The intracranial internal carotid artery (ICA) is a muscular artery and lacks external elastic lamina (EEL). Stenosis of the intracranial ICA is relatively uncommon, but the most common site is the cavernous portion. The characteristics of the arterial wall structures were examined using serial 3-mm sections of 32 intracranial ICAs obtained from 50 cadavers to identify where the EEL disappeared. The portions of the ICA where the intima exhibited thickening were also determined. Both the internal elastic lamina (IEL) and EEL were observed in all 32 specimens of the petrous portion of the ICA. Only the IEL was observed in all 32 specimens of the intradural portion of the ICA. The EEL had disappeared in 31 of the 32 specimens of the horizontal segment of the cavernous portion of the ICA. Intimal thickening of the ICA was observed in 23 of 32 ICA specimens, and frequently appeared in the horizontal segment of the cavernous portion of the ICA. The EEL disappeared in the cavernous portion of the ICA, which is the most common site of stenosis of the intracranial ICA. Change in the elasticity of the arterial wall in the cavernous portion may be an important factor in the process of atherosclerosis in the intracranial ICA.
Introduction
Atherosclerotic stenosis of the internal carotid artery (ICA) is common, and most frequently occurs in the cervical portion of the ICA just beyond its origin. Stenosis of the intracranial ICA is less common, and is usually located between the carotid canal and the origin of the ophthalmic artery. 6) The most common site of stenosis of the intracranial ICA is the cavernous portion. 3) The causes of development of atheromatous plaque around the carotid bifurcation have been frequently investigated. 1, 15, 21) However, the special features marking atherosclerotic change in the cavernous portion of the ICA are poorly understood.
There are two types of arteries, muscular arteries and elastic arteries, which differ primarily in the tunica media. The tunica media of elastic arteries consists mainly of elastic fibers, whereas that of muscular arteries consists mainly of smooth muscle cells. Muscular arteries have two elastic layers in the tunica media, the internal elastic lamina (IEL) and the external elastic lamina (EEL). The common carotid artery is an elastic artery, whereas the ICA is a muscular artery, and the change occurs at the carotid bifurcation. 7, 8) The intracranial ICA is characterized by the lack of an EEL, 10, 11) and the elastic fibers are concentrated inside the IEL. 5, 17) Microscopic examination of the arterial wall in the cavernous and petrous portions of the ICA showed that the EEL is present in the petrous portion of the ICA but disappears within the cavernous portion. 13) The present study examined the characteristics of the arterial wall structures in detail using serial sections of the intracranial ICA to investigate the relationship between atherosclerotic stenosis and arterial wall structures in the cavernous portion of the ICA.
Method
Thirty-two specimens of the intracranial ICA were obtained from 50 cadavers, without knowledge of their causes of death or medical history. The Neurol Med Chir (Tokyo) 50, March, 2010
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patients were aged 57 to 100 years at the time of death (mean 82.0 years). Serial sections of specimens were obtained at 3-mm intervals and stained using the Elastica van Gieson method. The ICA was classified into the intradural portion (I), cavernous portion (II), and petrous portion (III) (Fig. 1) . We considered the portion distal to the dural ring to comprise the intradural ICA. The cavernous portion was subdivided into the anterior knee (II-1), horizontal segment (II-2), and posterior knee (II-3). Histological sections were examined under a light microscope at 400× magnification. The presence of the EEL in the wall of the ICA was evaluated. Regions of the ICA with thick intima were also determined.
Results Figure 2 shows representative photomicrographs of various portions of the intracranial ICA. The IEL was observed in all segments of all 32 specimens. The EEL was observed in all 32 specimens of the petrous portion (III) of the ICA and in 31 specimens of the posterior knee (II-3) (Fig. 3) . In contrast, the EEL was present in 19 specimens of the proximal portion and 12 specimens of the distal portion of the horizontal segment (II-2), in 0 specimens of the anterior knee (II-1), and 0 specimens of the intradural segment (I) (Fig. 3) . Thick intima was recognized in the posterior knee (II-3) in 2 specimens, the proximal portion of the horizontal segment in 12 specimens, and the distal portion of the horizontal segment in 9 specimens.
Discussion
The previous detailed study of the extradural and intradural portions of the intracranial ICA observed that the adventitia was thicker in the intracranial extradural carotid segment than in the intradural segment. 13) The EEL, located between the collagen fibers of the adventitia and the muscle coat of the media, was a well-defined structure in the petrous portion of the intracranial ICA, but disappeared wi-thin the cavernous portion of the ICA. The EEL was not observed in the intradural segments of the ICA. The present study of the arterial wall structures in serial sections of the intracranial ICA found that the EEL disappeared in the horizontal segment of the cavernous portion of the ICA. Marked reduction or loss of elastic fibers in the tunica media and EEL is also observed in the portion of the vertebral artery entering the skull. 4, 19) This change is most pronounced in the last 0.5 cm extradurally, but is not complete until about 0.5 cm beyond the point of dural perforation. 19) Intracranial atherosclerotic stenosis typically occurs in the petrous cavernous siphon segments of the ICA. 20) The North American Carotid Symptomatic Carotid Artery Trial found that the infraclinoid portion of the ICA was affected 7 times more often than the supraclinoid portion. 9) Examination of the prevalence of intracranial cerebral artery stenosis in patients with extracranial carotid artery stenosis showed that the petrocavernous segment of the ICA was the most commonly involved site. 2) The interosseous course of the petrous portion of the ICA is a unique feature, but stenotic lesions are least common in this segment of ICA. 14) The cavernous portion of the ICA is the most common site of atherosclerotic stenosis of the intracranial ICA. 3) Stenosis of the intracranial ICA was found in the cavernous portion in 72% of cases, in the petrous portion in 16%, and in the intradural ICA in 12%. 3) Atherosclerotic stenosis of the intracranial ICA occurs in the petrous portion in 7% of cases, in the cavernous portion in 68%, in the intradural ICA in 48%, and at multiple sites in 23%. 12) The present study identified regions of the intracranial ICA with thick intima, often referred to as early progression of atherosclerosis, 18) are most frequently occurring in the horizontal segment of the cavernous portion of the ICA. The tortuosity of the cavernous portion of the ICA and associated flow characteristics, as well as the composition of the vessel wall in this area, have been suggested to be factors predisposing to atherosclerosis. 12, 13, 16) The present study found that the EEL disappeared in the cavernous portion of the ICA, which is the most common site of stenosis of the intracranial ICA. Change in the elasticity of the arterial wall in the cavernous portion may be an important factor in the process of atherosclerosis in the intracranial ICA.
